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Abstract of JP2000352627 

PROBLEM TO BE SOLVED: To provide a 
process for producing a plastic optical fiber 
which is small in the surface roughness at the 
inside surface of a clad and is less in 
transmission loss. 

SOLUTION: When the plastic optical fiber is 
produced by molding a thermoplastic resin to 
the tubular plastic optical fiber clad by an 
extruder, injecting a liquid core into this plastic 
optical fiber clad and solidifying the liquid core 
in this process for production, the land length 3 
of the central mouthpiece of the extruder is 
specified to 18 to 300 mm, by which the 
surface roughness at the inside surface of the 
clad may be lowered and the plastic optical 
fiber having the less transmission loss may be 
obtained. In such a case the surface 
roughness Ra of the clad is within a range of 
0.01 &mu m<Ra<0.2 &mu m and more 
particularly the land length 3 is most preferably 
in a range 20 to 40 mm. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the manufacture approach of a plastic optical fiber of manufacturing a 
plastic optical fiber by casting thermoplastics to a tube-like plastic optical fiber clad 
with an extruder, pouring in a liquefied core into the plastic optical fiber clad, and 
making it solidifying — setting — an alignment — the manufacture approach of the 
plastic optical fiber characterized by manufacturing the plastic optical fiber which 
has a clad within the limits whose surface roughness Ra is 0.01 micrometer<=Ra 
<=0.2micrometer when the land length of a mouthpiece uses a 18-300rnm extruder. 
[Claim 2] the alignment of the above-mentioned extruder — the manufacture 
approach of a plastic optical fiber according to claim 1 that the land length of a 
mouthpiece manufactures a plastic optical fiber using the thing within the limits of 
20-40mm. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a 
plastic optical fiber. 



[0002] 

[Description of the Prior Art] The plastics system optical fiber has the property 
superior to the quartz system fiber with sufficient ease [ connection of fibers ] and 
flexibility which a numerical aperture tends to enlarge and whichis [ diameter/ of 
macrostomia /-] easy toize of being cheap, although transmission loss is not greatly 
suitable for long-distance transmission as compared with a silica glass fiber. 
[0003] Moreover, in recent years, transmission loss is falling considerably and 
promising ** of the application to short distance system networks, such as LAN, 
from dominance ** in a cost side is carried out in the ease of dealing with it. 
[0004] The clad which consists of heat flexibility resin as indicated by JP,1- 
229206,A as the manufacture approach of the conventional plastic optical fiber, for 
example is beforehand extruded in the shape of a tube, and is cast, and in order to 
close an end after being impregnation filled up with the thermosetting resin 
precursor used as core material, and to fill up the volume decrease of the 
thermosetting resin by the heating polymerization, the technique stiffened by the 
heating polymerization is proposed, pressurizing a thermosetting precursor from the 
other end. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, there is transmission loss as 
most important property of an optical fiber. Although the quality of the material of a 
core, the adhesion of a clad and a core, the interface situation of a clad and a core, 
etc. are mentioned to the cause of worsening transmission loss, it is necessary to 
improve the interface situation of a clad and a core especially. 
[0006] Smooth nature is required of the interface of a clad and a core. If the 
irregularity of an interface is large, light will reflect irregularly there, the light to 
penetrate will decrease, and it will become transmission loss. In the manufacture 
approach of the plastic optical fiber mentioned above, in order to fill up with liquefied 
core material the tube-like clad extruded beforehand, smoothing of the interface of 
a clad and a core will be dependent only on the inside granularity of a tube-like clad. 
For this reason, transmission loss can be reduced by making the inside of a tube- 
like clad smoother. 

[0007] The liquid core optical fiber whose surface roughness Ra of a clad tube inside 
is Ra<=0.030micrometer is indicated by JP,62-231 904.A. Here, Ra carries out the 
digital readout of the surface roughness of the matter defined by JISB0601. 
[0008] However, the concrete manufacture approach of graduating a clad tube inside 
is not indicated by JP,62-231904,A. 

[0009] Then, in order that this invention persons might reduce the surface 
roughness of a clad tube inside, they performed mirror plane processing to the nipple 
front face of the extruder which extrudes, and casts a clad tube, and performed 
extrusion molding of a clad tube. Here, nipples are the components in contact with a 
clad inside in the case of extrusion, and it was surmised whether surface granularity 
affected the inside of a clad tube most. However, surface roughness Ra of the cast 



clad tube inside had the problem that it was not what satisfies Ra<=0.030micrometer. 
[0010] Then, the purpose of this invention solves the above-mentioned technical 
problem, and its surface roughness of a clad inside is small, and is to offer the 
manufacture approach of a plastic optical fiber with little transmission loss. 
[0011] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the 
manufacture approach of the plastic optical fiber of this invention Thermoplastics is 
cast to a tube-like plastic optical fiber clad with an extruder. In the manufacture 
approach of a plastic optical fiber of manufacturing a plastic optical fiber by pouring 
in a liquefied core into the plastic optical fiber clad, and making it solidifying an 
alignment — when the land length of a mouthpiece uses a 18-300mm extruder, 
surface roughness Ra manufactures the plastic optical fiber which has a clad within 
the limits which are 0.01 micrometer<=Ra <=0.2micrometer. 

[0012] the above-mentioned configuration — adding — the manufacture approach 
of the plastic optical fiber of this invention — the alignment of an extruder — it is 
desirable that the land length of a mouthpiece manufactures a plastic optical fiber 
using the thing within the limits of 20-40mm. 

[0013] according to this invention — the alignment of an extruder — by setting the 
land length of a mouthpiece to 18-300mm, the surface roughness of a clad inside 
can be reduced and a plastic optical fiber with little transmission loss is obtained. 
Especially land length has the most desirable range of 20-40mm. in addition, an 
alignment — since faults, such as ingredient carbonization, arise in 300mm or more 
with fault heating of as opposed to an ingredient in the land length of a mouthpiece, 
they are not suitable conditions. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of 1 implementation of the 
manufacture approach of the plastic optical fiber of this invention is described. 
[0015] the time of manufacturing a plastic optical fiber by the manufacture approach 
of the plastic optical fiber of this invention casting thermoplastics to a tube-like 
plastic optical fiber clad with an extruder, pouring in a liquefied core into the plastic 
optical fiber clad, and making it solidify — an alignment — when the land length of a 
mouthpiece uses a 18-300mm extruder, surface roughness Ra manufactures the 
plastic optical fiber which has a clad within the limits which are 0.01 micrometer<=Ra 
<=0.2micrometer. especially — the alignment of an extruder — it is desirable that 
the land length of a mouthpiece uses the thing within the limits of 20-40mm. 
[0016] 

[Example] the alignment which shows one example of the extruder with which 
drawing 1 applied the manufacture approach of the plastic optical fiber of this 
invention — a mouthpiece — it is a neighboring sectional view. 
[0017] (Example) The tetrafluoroethylene-perfluoro propylene copolymer (FEP) was 
used as an ingredient of a plastic optical fiber clad. That in which the land length 3 
by which mirror plane processing was performed to the front face, and Hastelloy was 



used for it as the quality of the material has an inclination parallel to the inclination 
of the nipple 2 which is 30mm, and this nipple 2, and land length has the 25mm die 1 
was used. Clad (with protective layer: twoHayer type of transparence clad and 
coloring protective layer) extrusion was performed by rate 2.0 m/min using such an 
extruder. 

[0018] The ingredient of a plastic optical fiber clad is gently extruded in the inside of 
the ingredient passage way 4 formed of the inclined plane of the nipple 2 which has 
the same tilt angle, and a die 1 , and a tube-like clad is formed. Inside granularity Ra 
of the obtained tube-like clad is 0.01 <=Ra<=0.2, and its smooth nature of an inside 
improved. When the thermosetting resin which uses the methyl methacrylate as a 
liquefied core as a principal component was poured in and stiffened in this tube-like 
clad, the plastic optical fiber with transmission loss lower [ m ] 0.2dB /than before 
was obtained. 

[0019] (Example of a comparison) The tetrafluoroethylene-perfluoro propylene 
copolymer (FEP) was used as an ingredient of a plastic optical fiber clad. Clad (with 
protective layer: two-layer type of clad and protective layer) extrusion was 
performed by rate 2.0 m/min using the extruder with which mirror plane processing 
is performed to a front face, and the land length 3 has the nipple 2 which is 14mm. 
[0020] However, a change remarkable to the surface roughness of the extruded clad 
tube inside was not looked at by the existence of mirror plane processing. Therefore, 
inside granularity reduction of a clad tube found that modification of land length was 
the most effective. 

[0021] This invention is very effective in the extrusion of the plastic optical fiber 
clad made from FEP above. As for the land length 3, effectiveness is seen near 18- 
300mm. Moreover, this invention cannot remain only in the clad of a plastic optical 
fiber, but can be applied also to the extrusion using common resin, can raise the 
inside smooth nature of a tube or a hose, and can convey a liquid and a gas 
efficiently. 
[0022] 

[Effect of the Invention] In short, according to this invention, the following 
outstanding effectiveness is demonstrated above. 

[0023] The surface roughness of a clad inside is small and can realize offer of the 
manufacture approach of a plastic optical fiber with little transmission loss. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] the alignment which shows one example of the extruder which applied 
the manufacture approach of the plastic optical fiber of this invention — a 
mouthpiece — it is a neighboring sectional view. 
[Description of Notations] 

1 Die 

2 Nipple 

3 Land Length 

4 Ingredient Passage Way 
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